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ARY EXAMINATION REPORT 



ational application No. 

PCT/JP99/05363 



1. Basis of the report 



1. With regard to the elements of the international application:* 
I [ the international application as originally filed 

the description: 

pages 1-2,6,8-9 

pages 

pages 



, as originally filed 
, filed with the demand 



3-5,7 



filed with the letter of 



13 April 2001 (13>04.200l) 



the claims: 

pages 

pages 

pages 

pages 



2-3,5,7 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



1,4,6 



filed with the letter of 



13 April 2001 (13.04.2001) 



the drawings: 
pages 

pages 

pages 



1-3,5-7 



. as originally filed 
, filed with the demand 



, filed with the letter of 



I I the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



, filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

Thes e elements were available or furnished to this Authority in the following language which is: 

□ 

the language of a translation fumished for the purposes of international search (under Rule 23.1(b)). 

□ 

the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation fumished for the purposes of international preliminar>' examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form. 

filed together with the international application in computer readable form. 

fumished subsequently to this Authority in written form. 

fumished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
intemational application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

the description, pages 

the claims, Nos. 



□ 
□ 
□ 
□ 
□ 

□ 



4. 



the drawings, sheets/fig . 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
I — beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished 'o the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since thev do not contain amendments (Rule 70.16 
and 70. 17). 

Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-7 



1-7 



1-7 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

None of the documents cited in the ISR describes or suggests that an electric discharge surface treating 
electrode, which is used for electric discharge surface treatment for forming a hard film containing a 
metal carbide as a component on the surface of a work by the energy of the electric discharge generated 
between the electrode and the work in a working fluid containing carbon, does not contain any material 
acting as a binder, as an electrode material. 
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1 



As on separate sheets. 

(1) ^^provide a discharge surface treatment method" on line 

18 of page 3 of the specification is amended to ^^provide 

a discharge surface treatment method." 

(2) a compound of the metal are contained" on line 25 of 

page 3 of the specification is amended to a compound of 

the metal are contained and a material which becomes a binder 
is not contained." 

(3) powder of a compound of the metal are mixed and are 

compressed and molded to form the discharge surface treatment 
electrode" on lines 9 and 10 of page 4 of the specification 

is amended to powder of a compound of the metal are mixed 

and are compressed and molded without mixing a material which 
becomes a binder to form the discharge surface treatment 
electrode . " 

(4) ^^a discharge surface treatment electrode containing 

a compound of the metal is used" on lines 20 and 21 of page 
4 of the specification is amended to ^^a discharge surface 

treatment electrode containing a compound of the metal 

and not containing a material which becomes a binder is used." 

(5) ^^FIG. 4 is a schematic representation to show another example 
of the discharge surface treatment method according to 
embodiment 1 of the invention." on lines 9 and 10 of page 5 
of the specification is deleted. 

(6) ^^FIG. 4 shows another example of the discharge surface 
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treatment method according to embodiment 1 of the invention; 
it shows the case where the workpiece is a steel material. In 
the figure, niimeral 3 denotes a work tank, niomeral 4 denotes 
work liquid containing C as a component thereof, numeral 17 
denotes a discharge surface treatment power unit, numeral 18 
denotes an arc electrode of discharge, numeral 21 denotes a 
discharge surface treatment electrode consisting of WC and Fe 
(iron) , and numeral 22 denotes a workpiece of a steel material. 
Thus, to form a film on the workpiece 22 of a steel material, 
Fe of the base material of the workpiece 22 is mixed as a material 
of the discharge surface treatment electrode 21, whereby a film 
having strong adhesion can be formed." on lines 13 to 20 of 
page 7 of the specification is deleted. 

(7) "'characterized in that a compound of the metal are 

contained on line 9 of page 10 of Claims is amended to 

^^characterized in that a compound of the metal are contained 

and a material which becomes a binder is not contained . 

(8) powder of a compound of the metal are mixed and are 

compressed and molded" on line 21 of page 10 of Claims is amended 

to powder of a compound of the metal are mixed and are 

compressed and molded without mixing a material which becomes 
a binder." 

(9) ''a discharge surface treatment electrode containing 

a compound of the metal" on lines 7 and 8 of page 11 of Claims 
is amended to ^'a discharge surface treatment electrode 
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containing — a compound of the metal and not containing e 

material which becomes a binder." 

(10) FIG. 4 on page 4/7 of drawings is deleted. 

7. Catalog of attached dociaments 

Pages 3 to 5 and 7 of the specification and pages 10, 
10/1, and 11 of Claims. 
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Disclosure of the Invention 

It is an object of the invention to solve the 
above-mentioned problems and provide a discharge surface 
treatment electrode and a manufacturing method thereof and a 
discharge surface treatment method capable of enhancing the 
hardness and strength of a hard film formed on a workpiece by 
discharge surface treatment. 

According to the invention, there is provided a discharge 
surface treatment electrode used for discharge surface 
treatment of causing discharge to occur between the electrode 
and a workpiece in work liquid containing carbon and forming 
a hard film containing metal carbide as a component on a surface 
of the workpiece by discharge energy, wherein the metal 
carbide and metal contained in the metal carbide or a compound 
of the metal or any other metal forming hard carbide or a compound 
of that metal are contained and a material which becomes a binder 
is not contained as material of the discharge surface treatment 
electrode . 

The metal carbide is metal carbide of metal or a metal 
compound contained in material of the workpiece. 

The material of the discharge surface treatment electrode 
contains WC and C. 

According to the invention, there is provided a 
manufacturing method of a discharge surface treatment electrode 
used for discharge surface treatment, causing discharge to occur 
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between the electrode and a workpiece in work liquid containing 
carbon and forming a hard film containing metal carbide as a 
component on the surface of the workpiece by discharge energy, 
wherein powder of the metal carbide and powder of metal contained 
in the metal carbide or powder of a compound of the metal or 
powder of any other metal forming hard carbide or powder of 
a compound of that metal are mixed and are compressed and molded 
without mixing a material which becomes a binder to form the 
discharge surface treatment electrode. 

Wax is added to the material of the discharge surface 
treatment electrode and then they are compressed and molded 
and are heated at a temperature at which the wax is melted or 
more and no greater than that at which the wax is decomposed 
to produce soot, for evaporating and removing the wax to form 
the discharge surface treatment electrode. 

According to the invention, there is provided a discharge 
surface treatment method for causing discharge to occur between 
a discharge surface treatment electrode and a workpiece in work 
liquid containing carbon and forming a hard film containing 
metal carbide as a component on a surface of the workpiece by 
discharge energy, wherein a discharge surface treatment 
electrode containing the metal carbide and metal contained in 
the metal carbide or a compound of the metal or any other metal 
forming hard carbide or a compound of that metal and not 
containing a material which becomes a binder is used. 
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The metal carbide is metal carbide of a metal or a metal 
compound contained in material of the workpiece. 

The invention is configured as described above and thus 
has the advantage that the hardness and strength of a hard film 
formed on a workpiece by discharge surface treatment can be 
enhanced. 

Brief Description of the Drawings 

FIG . 1 is a sectional view to show the concept of a discharge 
surface treatment electrode and a manufacturing method thereof 
according embodiment 1 of the invention • 

FIG. 2 is a drawing to show a discharge surface treatment 
method according to embodiment 1 of the invention. 

FIGs. 3A and 3B are schematic representations to show 
how a hard film is formed on a workpiece by the discharge surface 
treatment method according to embodiment 1 of the invention. 

FIGs. 5A and 5B are schematic representations to show 
the concept of a manufacturing method of a discharge surface 
treatment electrode according to embodiment 2 of the invention. 

FIG. 6 is a drawing to show an example of a vapor pressure 
curve of wax mixed with discharge surface treatment electrode 
material at the compressing and molding time of the discharge 
surface treatment electrode according to embodiment 2 of the 
invention. 

FIG. 7 is a drawing to show a configuration example of 
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discharge surface treatment electrode and an apparatus 
related art. 



33 



When discharge occurs between the discharge surface 
treatment electrode 10 and the workpiece 16 by the discharge 
surface treatment power unit 17 in FIG. 2, the discharge surface 
treatment electrode 10 is meltedby discharge heat and is emitted 
between electrodes and the discharge surface treatment 
electrode component 19 melted by discharge heat and moved to 
the workpiece side is deposited on the workpiece 16, as shown 
in FIG, 3A. Next, W, a component of the discharge surface 
treatment electrode 10, reacts with C, a component of the work 
liquid 4, to produce WC and together with WC of the component 
of the discharge surface treatment electrode 10 a hard film 
20 made of WC is formed on the workpiece 16, as shown in FIG. 
3B. 

Embodiment 2 . 
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Claims : 

1. (After amendbnent) A discharge surface treatment electrode 
used for discharge surface treatment causing discharge to occur 
between said electrode and a workpiece in work liquid containing 
carbon and forming a hard film containing metal carbide as a 
component on a surface of the workpiece by discharge energy, 
characterized in that 

the metal carbide and metal contained in the metal carbide 
or a compound of the metal or any other metal forming hard carbide 
or a compound of that metal are contained and a material which 
becomes a binder is not contained as material of said discharge 
surface treatment electrode. 

2 . The discharge surface treatment electrode as claimed in claim 

1 wherein the metal carbide is metal carbide of metal or a metal 
compound contained in material of the workpiece - 

3 . The discharge surface treatment electrode as claimed in claim 

2 wherein the material of said discharge surface treatment 
electrode contains WC and W. 

4. (After amendment) A manufacturing method of a discharge 
surface treatment electrode used for discharge surface 
treatment of causing discharge to occur between said electrode 
and a workpiece in work liquid containing carbon and forming 
a hard film containing metal carbide as a component on a surface 
of the workpiece by discharge energy, characterized in that 
powder of the metal carbide and powder of metal contained 
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in the metal carbide or powder of a compound of the metal or 
powder of any other metal forming hard carbide or powder of 
a 'compound of that metal are mixed and are compressed and molded 
without mixing a material which becomes a binder to form the 
discharge surface treatment electrode. 

5. The manufacturing method of a discharge surface treatment 
electrode as claimed in claim 4 wherein wax is added to the 
material of the discharge surface treatment electrode and then 
they are compressed and molded and are heated at a temperature 
at which the wax is melted or more and at not more than the 
temperature at which the wax is decomposed to produce soot, 
for evaporating and removing the wax to form the discharge 
surface treatment electrode. 

6. (After amendment) A discharge surface treatment method for 
causing discharge to occur between a discharge surface treatment 
electrode and a workpiece in work liquid containing carbon and 
forming a hard film containing metal carbide as a component 
on the surface of the workpiece by discharge energy, 
characterized in that 

a discharge surface treatment electrode containing the 
metal carbide and metal contained in the metal carbide or a 
compound of the metal or any other metal forming hard carbide 
or a compound of that metal and not containing a material which 
becomes a binder is used. 

7 . The discharge surface treatment method as claimed in claim 
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6 wherein the metal carbide is metal carbide of metal or a metal 
compound contained in material of the workpiece. 



37 



ti ^ m 



PCT 



(ma^k. mmnmmio. 41^) 

CPCTIS^, PCTSIIJ43, 44] 




(ommt^^ 5 19 18 2 woo 1 


-^«o#«|#^;:o^^Ttt, Bl^«^^<oiii#ii^«ii:(pcT/ 1 s a/2 2 o) 


PCT/JP99/05363 


(B.>^.¥) 3 0. 0 9. 9 9 (P.M.m 





m^msmmA^i¥^i,tcz(ommM^n^^&mnmRm4i^ (pctis^) <om^iz%^^tiimA{zmM^z 



1. B^^^e^'&tos^ 

3. □ ^m(Dm-m'-ximL.x\^^?> (mum^m) , 



4. ^I^OifeS^fi 



5. wmfi 



□ iini«B{c;^$*T,Tv>5j;5ic. mmnmmAi^ (PCT^iij38.2(b)) (Dm.mzx^ 



«S:PCT/I SA/2 1 0 (^l-;-v;) (1 9 98^7^) 



m- 



A. ^m<r>m-t^^m<o^m m^mn^m ( i p o ) 

Int.Cl* C23C 2 6/0 0 



Hl^mSSj^^CT/ J P 9 9/0 5 3 6 3 



Int.Cl" C23C 2 6/0 0 



B^mnmrn^'Am 1926—1996 

- B*H<i^§B^ffl5S^<i^# 1 9 7 1 — 1 9 9 9 

0*HS^»ffiff^i^^ 1 9 9 4 — 1 9 9 9 

H*ffl^ffiff|gS®^« 1996 — 1999 



ilSWS-C^ffl bfc^^^T'-^^-s-;^ (7^-^-<-^<DiSfi;, Sl3S{i«^LfcfflS) 



Y 

Y 



^ ?' 9 2 5. A . 1. 8^. 19 

9 5 (0 1.0 8.9 5) (^T^y-^^L) 

9 5 (1 4. 0 3. 9 5) (:7T$y-/£L) ) 



1 — 7 
1 — 7 



^^^T Lfc B 



0 3. 12. 9 9 



B^mmm-ff ( I s A/j p) 

100-8915 



14.12.99 



* JE ^ 



4 E 



8 5 2 0 



03-3581-1 101 



34 24 



«S:PCT/I SA/2 1 0 (S2'<-v^) (1 9 9 8^7^) 



ti ^ m 



PCT 

( P C T 3 6 ik»M- P C T^flijTO] 



REC D 1 8 MAY 200t 



WIPO 



PCT 



(ommw.^- 5 19 18 2 woo 1 


^«eo^jK#(cov^rfl. HK^il»lE«$<^illf^ii^ (^^PCT/ 

I PEA/4 16) ^#R^.-t-^ci:o 


PCT/ J P 9 9/0 5 3 6 3 


(0.^.^) 3 0. 0 9. 99 




m^mf^^m (i po 

I n t 




C23C 26/00 











1. s^i^«»smii^5f^^Lfc::os^i^«#^^^^&ifefTSium57^ (pcT3 6^) o^^^c^^ev^illft■r-5o 

(PCTmiJ70. le^U^PCTHJS^IiJ^B 0 7##RR) 



I 




n 


□ 


m 


□ 


IV 


□ 


V 


HI 


VI 


□ 


vn 


□ 


vm 


□ 



2 4. 11. 0 0 


2 7. 0 4. 0 1 


B:^m^f^fr ( I PEA/ J P) 

aSilE## 100-8915 
«^»i^ftBaE:©dSBII = Ti 4S3^ 






4 £ 


8 5 2 0 




& je e 

03-3581-1 101 P^i» 3 4 2 4 



«^PCT/I PEA/4 0 9 (mm (1 9 98^7^) 




S8SW«»^ PCT/J P 9 9/0 5 3 6 3 



^<om^^mm^n^itTm<omm^mi^m-5\^'^xi^^^thtio (pcti4^) <om.mzm-^<^^^c 

pcrmmio. 16. 70. 17) 



jx) mmm $ 



1 — 2, 6. 8 — 9 



3 — 5. 7 



?■ — 3. 



1> 4. 6 



[x] mm 

mm 
mm 



•3, 5 — 7 



13. 0 4. 0 1 i^(ow^f»tmcmm^titii>(D 

13. 0 4. 0 1 f^<oSffii:*(wffittJ^tt;/btO 



2. 



±'^(ommmm<o^^n. Tl5^c^r«'g^sr^<^5^^ coHisajJsow^-cfcSo 
±iBo»sfi. Tia<^mf§-c*>5 s-cfo-So 

□ PKDi^<oyhJ?)j;ilitB$ti.y^cPCT«liJ23. i(b)fcv^pSf?:5:omf& 

□ PC Tmilj48. 3 (b) {CV> 9 S^<iir^(OWf& 



□ mmm m 

(X] 0® EI®<D» 4_ 



5. □ :i<Dmm'^mm^n^\t. m^m\z7jk\^tzxo\c. miEt^>mmmzi6i^^m7jk<D^m^i^x,x^ixtih<Dtm^h 



«^PCT/I PEA/4 09 (»I«) (1 9 9 8^7^) 



mmm^^ pct/j P99/05363 



mmi^ (N) 
mt^i± (I s) 
mm±<Dmm-^mi± ( i a) 



1 — 7 






1 — 7 






1 — 7 








«S;PCT/I PEA/4 0 9 (f^Vffll) (199a^7^) 



PCT/JP99/05363 
B^m^y^rrr 13.04.01 

3 

Lx^m^n^c o oz-oih) m^mm(D^iniiLxm^-r^t. ^ 
^\:m^iiF^rji\^^^iP4x$>^r:iib. ^Mni^izm^^n^mm^mcDw^-^ 

10 ^^^mm!^.^^±c^o mrz. ^mj:m\zm0^^n^mm^fi^<D:^imz^ 
-DXi^mi}uxm<Dmt^iniimii^m^^m'^f)^^K>. z-o^.k^tum-^iz 

15 ^ (Dmmu.mM^cD ^ ^ timm^m^'r ^fctbizu:^ nrc^(Dx$> V . 
Mi:mmmmm\z^K)mQj:!^izm^-^n^mnwm(Dwmm^Rzsm.m: 

zMzMLm^mmm:^m^m^z.L^^mii-r^o 
^.(Dmmiz^^Mcm^mmmmmmit. mm^-^tsmnm^x. mm 
20 t^mxi^tcDm^znn^ft^^-n:. ^(Dx^;p=^(Cct mmmui: 
^mmiz±mmi\:<^^^^iii^x^tsmm^m^m^-r^isnmmm9!}^m 
izm^^^^nm^mMmmmmiziii^^x. mmmmmmmmmnm^mh 
UT, mtE^m^it^. Rzs. mME^m^itm{z^^n^^m^v<it 



IffliLsru-. 



^ PCT/JP99/C5363 
W W^glWr^f't 13.0401 



mm(Di^^. Ru. mm±mmitmiz^^ti^±m(Dmm^L<it^ 

15 ^o)^miz^.:bMmmmm^mit. mm^^majim^x. nmm 
^^Mmmmtmax!^ii(Dmiznm^^^^ii:.^o)jL^ju^iz^o. 
^it^maummmiz^mmim^^^tLx^nmmmm^m^zT^n 

MmmMmmmm^m^^^^(Dx$>^, 

<t^i^<D^mmitmx$,^h(Dx$>^^ 
^(Dmmit. i^±mmLrz^z>{zm^:^nxi^^(Dx. tkmmmmm 
25 i^^*:)mujLmizm^^n^mm^m(DWimm^Rumm^m^i^<r 



20 



PCT/JP99/05363 
B2f:gl#|^jt 13.0401 



15 -So 

^ HJte^ S 46 (7) a J^ftl 

m 1 c:(^^Bj(7)^jg(7)j^^ 1 izm^mmmmmmmmmRzs^ 
An, )±m^j^-t^^ii\z^K)iknmm^mmnmi o^m^-r^o 

25 



9 



PCT/JP99/C5363 
B^®#^/t 13.04.01 

7 

■t^t. msBKD (a) (Dj^oiznncDmTnmmmMmmmmi 
mmv. mfB^izMiih^n, nmcDmjzj^ommvmaiii^miz^mLtz 

10 m4:(Dm^m.^x'^^c^R)^^\^x^c\zti.v). Winmim^mmmmi 
o<D^j^x^^'wciimz'wcf)^^t^^mm^m2 otmmumi etc 

mm(Dmm2. 

m 5mitz.<D^BM(Dmm<Dmm2 izm^mmmmmmmmmcDnm:^ 

m^^. 2 5itMmm:=i^ )v. 2 6itm^nmm.x'$>^o uy^x2 3 
^wcm^ 1 1 Lwmm 1 2 ^m^i^rzmmizm'^vxj±m0zmi^xf£ 

20 



25 



PCT/JP99/05363 
B^Ei'^j^-r/r 13.04.01 

1 0 

m ^ <D m m 

m^im\z^^n^^mmv<it^<D^m(D^t^mx\tmnmi\:!^^m 
2. is^i^oisffl 1 43v>T, mm^mmitrnf)^. mu^miLm^m\z^ 

4. (MiE^) ^m^^t^mnm^x'. nmii^mr,mtL<Dm\zWLm^ 

h\^x^t^m.n^m^m^-t^-^m^m^m\zm\^^^w.nmm^mmm 
m(DWi^^mz^\^^x. 
20 M8a#M^{bi^<^«»*, slz^, mm^m,m\:.m\z^'^n^^m<Dm^ 

m^'&riz. &f^^m\^xmmmmmmmmmmm^m^'r ^ ^ t^!^ 



PCT/JP99/C5363 

B^mn^vff 13.0401 

10/1 

5 



10 



15 



25 



PCT/JP99/05363 
M It Ir it 1 3.04.01 

1 1 

7. if^(7)i6H6*5ViT, mm^mmtrnf)^. m^mniLm^m\z^ 
^n^^m^\^^mit'^m<D^mm\:mx^^zLiz^i^w.L'r^WLnm. 

15 



20 



25 



(19) i&n^t^mmmms 

(43) SES^glB 
2001 ^4 ^ 5 B (05.04.2001) 




PCX 



lilill 



(10) mi^yj^mm^ 
WO 01/23640 Al 



(51) mmn^^m': 

(21) smmmm^i 

(22) SfStUSiB: 

(25) mmmmoimm-. 

(26) sc^^Ma>we: 



C23C2«/00 
PCr/JP99/05363 
1999 ^9 ^30 B (30.09.1999) 



Akihiro) [JP/JP]. ^S®* (MORO, Toshio) [JP/JP); x 
100-8310 mmS^«BaB3tlO>W-TB2S3^=S 
Tokyo (JP). 

(74) ftSA: #S± gffl*!*, 91-(MIYATA. Kaneo et 
aL); TlOO-8310mSS^-ftBaiEA©rt— Ti2S3^ 
= Sm««*S^%tl*J Tokyo (JP). 

(81) }g£a Ort;: ca cn. de. jp. us. 



SSai*|5iC#a (MITSUBISHI DENKI KABUSHIKI *"^S55L 
KAISHA) [«>/JP]; T 100-8310 S3aS^«BiEj»l<Drt 
— TS2S3* Tokyo (JP). 



Bi!Stias«^« 



(72) fe^#: 



= (54) Title: ELECTRIC DISCHARGE SURFACE TREATING ELECTRODE AND PRODUCTION METHOD THEREOF AND 
ELECTRIC DISCHARGE SURFACE TREATING METHOD 

^ (54) f6fi^<D^W: iiLmBkmiikmmmms.xf^a>SL&:^m^xf(zii[fgmm9&mfs^ 



O 
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wo 01/23640 Al lAlllllilllDliiillllllilinHinil 



(57) mi^i 

vvcmm (11) Rz^wmi^ (i 2) ^m-^i^xyuT.^mizxn. 
&m^mr^:Lh\z^r)iscnmimmmmnm (lo) ^m^mv. iscnm. 
mi&mmnmmm (i r) izj:r)nnMm^mmnm (i o) ^^^anx 
<^ (16) ^(DrBifciJcm^^^^-tir^citiCct iscmof^tcckoi^si 
uVci&mas^asfflm® (i o) (D^^^nimMJum (i s) izam-r^o 
nn^misimm^m ci o) co^^^T^-sw^noxa! (4) (Dmss^sn^ 
x'$>^cii]^ji^{^xwcizfjiO. nm^mmmmmm (lo) c^^^j^-e 

*SWC<i:^tCWC;5^6>?it:^«Mtfem ( 2 0 ) «:&j&OX«^ (16) tCJg 

^Ts. WLn^mfskmizjzKiWLimi:'^ (i 6) tcj^^$n?>®saiic3D 



wo 01/23640 



1 



]PCT/JP99/0S3d3 



fin m m 

5 mmi^^ 

\zm\^^^. i^n^m^mmnmiBLXs^<Dmm:f5mm.u\z^m^m9ikm:i5 

'r^^mthx\^. mxvi. B^^a^pi^s- i 4 s e i ^n^d^mzm 

'^^^mmmm(Ditm:mm.mmm.(D(i>u\,^nm\z^^\^x2:kmj: 
T#^7&t. mm^^<D^oti.m^mA\znvx\t^mfs.mmti^m':itz 



wo 01/23640 PCT/JP99/0S3C3 

2 

c (mit^^» *^^^t--5z:ti;ickst>(Z)-es-5o ^ft. T i H2 (tK 

^mj:!^x^^±mmt(Dmiznn^^^-^it^^. mm. 

10 C «i:;^^'t)oTl.i-l>o 

c:o«fc^fcJ:;^Stc:oiiTtt. «3J;^^i. B*S#W^ 9 - 1 9 2 9 3 7 

mmnmRzsmm(Dm^m^m7m\z^DmmT^o miz^i^^x. i« 
T i H2m^t:Rmmmi.xu^nm^mmmmnmx$>^&mi^nm. 

15 2«fi^inJX«^, 3«jDXlf. 4fd:linXlS, 5 «JE*&ftmM 1 <h^jDX^ 
20 .to, ^il. ^iS'&^^*^e.7SSi^ilDX«^2 <D^MlCH^MS^j^9 Sr?^^^ 

© J; o 73: SS:® ^ ® ^ffl M J: s *| ira X #j ^ ^ f e. 7^<c lisIM 1^ 

f^^ti.xnniz^^mjL^)u^iz^DWiUai:m\zmit^(D^m^m0z 



wo 01/23640 



# 



3 



PCTaP99/053£3 



•^m<f3i0. m^mm^m^m^-^n^j:oy3.m^^izitmmx^t^\,^t 
10 i^i-9Poi^.^j&5^i;^o ^fz. ^isanmizmi^^ti^mm^mommz^ 

15 :L<o^Bn\t^ ^t'd.(D^ois.^m^m^t^rzit>\zfs.'^ntz%<Dxh^. 
'^^^Mmm^z^K^muiLmzmm.-^n^mn^mcD^mm.'^^xs^m: 

^\znn.mm^m.^m^%^^t^^^^t.-r^. 

20 iimMi:mt(Dm\zWLn^^±-^^. 't<ojL^}v^\z^r). mumwn 

^^^^^^m.mtm^i^6^}i\.x^t^mm.^m^m^t^nn,^m%tm. 
^zm\^^^mnmim^m.mm.m\z^\,^x. mm-ikmmim^m.mm.mi^mi 
LT, mu^m^im. islxs. m$s.^mmtm\z^^ti^±m^\^<\:i. 



wo 01/23640 



4 



PCT/JP99/0S363 



Yk'&^l ® ^MM-ft^^ T S -5 ® T a& -5 . 

10 nm^m^-r^h(Dx$>^o 

^T^M.m&sTizxmm^n^>muu y ^ 7.^m^m^vxmmwcnm. 

mmmmmmhmaji!^t(Dmizwcm^^^:^i^s ^(DJL^)v^izj:o. 
^^^^ji^mmiz^mm^tm^^^tvx^t^mnwm^m^-r^n 
mmmmm:^m\z^i^x. mtE^m^itm. six. mm^m^imiz^ 

z.(D^BMit. ^±mmi^rz^^\zmm^nxi.^^<Dx. nmmmmm 
25 i^^o^mi:!^izf^0s.'^ti^mm^m(om.mm-^Rzs^m^m^m<-r 



wo 01/23640 PCT/JP99/05363 



iai:i^izmm:^m0S(.-^ti^mi^^^-rmmm'vh^. 

^4mfit. ^<Dmm(Dmm(Dmmnzm^tk:mmmii!im:^m<Dm(Dm 
10 ^^-rugajST^-s, 

n 5 z. <DmBM<Dmmo)mm 2 \zm^nmmmmmmmm<Dmm 

15 Sr^TH-e^-S. 

20 ^mcommi. 

o)mm:^m(Dmit.^^rmmmx'$>Ki. miz^\.^x. l oittfLmmmm 

An, &^^mT^:Lt\zjzy)iicmmmii&mmmmi o^m^r^o 



wo 01/23640 



PCT/JP99/0S363 



6 

miimiti!)^^\^^^in^nmmmmmmmm\zmx-r^!i!>m^^$>^o 

mcD^tt^ t^\zis^mi:!^mttt^-mj:m\zm0Z-$n^mm^mh(D 
10 nm^MiKT^rzibiz. tknmmmmmmmunti.x. j^om^<Dm 
\^^mn^mmitm<Dm^. jsl^. ^Mummuiz^^n. tajim^iz^ 

^vx. &mmmi^xnmmmmmmmm^m^-r^^<DX'$>^o 

15 x$>^mm'^^^mmj:m(D^f3:MMLvr:im'^^^L'X\^^^o mm-^ 

^©S^^V-r ^ D }dyiJ — xm^XHV= 1300~200 OU^X 
ZLtlitt. WC(D<d!$JiHV= 2 4 0 Og^Tfe'5?&^ «»:e>>&HiC 

o^mx-r^tz^iz. ±i$i<Dm-^^^iS:T-r^r:iii>x$>^o mim<Discm 

20 mmizj^y). jzK>i^^<DM^^^mx$>^wc(D^<DWim^^mj:^izi^ 

^r^ct^^x^^o ^fz. wcitmrn-t^o^^^tm—unx^^rz 

T?#§o f^2m\t. z<D^BM<Dmm(Dmminzm^wi:nmmmm:^m^ 
^Lfz^ox^K). msmit. z(Dmm(Dmm<Dmmnzm^iii:m^m 
25 ii!im:^miz^owLmj:miz^m^mf)m^^n^mi'^^vft%<DX3^ 



wo 01/23640 PCT/JIP99/05363 



1 oitwctw-fy^i^fsi^aiimmmmmmnm. i 6i^mm^^x'$>^m 

mmL. mmizniti-^n. M:m<Dmiz^Dmmv^Mij:mmiz^mhrz. 
<D (b) iz^Tjioiz. nnmm^mmn®ioo)^^-v$>^witmj: 
o<D^^xh^wctmzwc:ib^'btji^mm^m2 oi)mmj:mi eiz 
- m4mit. :i<Dmm<Dmm<Dmmnz^^wcmmm^m:^m(Dwi(Dm 

nm:mmmmnm.mm. i 8\it.mn(DY—^&. 2 1 tiwc;s.cXF e 

^®^5!lSfflm@ 2 1 (D*^i^<h L-TSfeJPX*^ 2 2 <DMU^^X$>^F e ^ 

mm<Dmm2. 

^5m\iz.(D^m<Dmm(Dmm2iz^^Mi:mmmmmmmm<Dmm:^ 

litWCm^. I2itwmm. 2Sit/'^^y^>m(DUy^7s. 2 4 it 
25 M^^. 2 SUMm^n^ JU. 2 6tt^^#H^TfeSo "7 y ^ X 2 3 
$:WC«»^ 1 1 d:W«&5fe 1 2 ^ig^ Lfc«J^*{3fgfr LTJEifilfigJg LTJE 



wo 01/23640 PCT/JP99/05363 

8 

5 3^m^vrzEEmi^mm^M^m2 nzxnxisamt-r^m'f-^^vx^ 

izmmL'r:immwin^ )i 2 siz^Kii^mfj^mm-r^o-^iom. nmum. 
^m'r€^tuy^:^2 sti^m^x^-r. i^mf)m'r€^h^y^x2 
10 3^^T-r\zf3i^xi^^\,^. mmomm^^if^-^^o^x. y-^^^xas 
ifmm-r^umsi±t>^':Du>y^x 2 3 7()^^mvx-rTizu^m.mitiT\z 

m.^f^Qmvz^'to n^^2 4(Dm.s.^u y ^ x2 3 (DMm.s.&.Tiz^ 
-Dt, m5m(D (b) iz^-r^oizuy^7.2 stam^vx^^^^n. 

mwzwcRUF et>^^rji^nmmm9iLmmmm2 1 iz-Di^^xmrnvtz 
f)^. nm^mmmmmmizitwjiDjimiz!tsCxm(Dun^m^'t^:i ii 
ffix^^^ii\-^^%^h.x^^. m^u. ^imjLd^ifi^^y^mx^^ 
20 m'^\z. WiiBJLm\zmnwim:^mm.T^mi^\z\t. t i c im\t^^» 

. T i C <hT i O2 , XtiT i C «i: T i 

25 mm±<omm'S!^iS£. . 

&s±(o^z>iz. :i(D^BMizW:^nm^misimmmmi^^t(Dmm:^m 



wo 01/23640 




PCT/JP99/053O 



9 



5 



10 



15 



20 



25 



wo 01/23640 



PCT/JP99/05363 

10 



§1 ^ ^ IS 

mm^t!miz^mn^^m^v<iit^(D^m<D^t'^!ii!}Xitm.M^<tm^m 
mm^B^mmmmo 

10 2. »5t<o$gHii5iiT. mu^mmitm-^^. mui^miim^miz^ 
mmmmmmo 

15 4. mmtr^tsmnm^x. nmtWMJimt(Dmizwiim'^9^^-^it. 
^nwm^mm-r^MLmmmmmizmr^^^mnmmMmmnm<Dmm:^ 



10 



wo 01/23640 PCT/JP99/0S363 

1 1 



15 



20 



25 



wo 01/23640 



PCT/JP99/05363 




wo 01/23640 



1 



PCT/JIW/05363 




wo 01/23640 



PCT/JP99/05363 




16 



V 



wo 01/23640 



PCT/JP99/053d3 




wo 01/23640 




PCT/JP99/05363 




V 



wo 01/23640 



PCT/JP99/053<>3 



6/7 




V 



wo 01/23640 



PCT/JP99/0»63 



7/7 
Il7@ 




INTERNATM 



SEARCH REPORT 



A. CLASSIFICATION OF SUBJECT MATTER 
Int.Cl*^ C23C 26/00 



ational application No. 
PCT/JP99/05363 



According to Intemational Patent Cl assification (IPC) or to both national cla ssification and IPC 
B. FIELDS SEARCHED 



Minimtundoc^^ 



I Electronic data base consulted during the intemational search (name of data base and, where pmcticable, search temis used) 



[C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



Citation of document, with indication, where appropriate, of the relevant passages 



7-197275, A (Res. Dev Corp. of Japan ) 
01 August, 1995 (01.08.95) (Family: none/ 

JP, 7-70761, A (Res, Dev Corp. of Japan ) 
14 March, 1995 (14.03.95) (Family: none)' 



□ Further documents are listed in the continuation of Box C. □ See patent family 



Relevant to claim No. 



1-7 



1-7 



Special categories of cited documents: 
document defining the general slate of the an which is not 
considered to be of particular relevance 

earlier document but published on or after the international filine 
date ^ 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibiUon or other 
means 

document published prior to the intemational filing date but later 
than the priority date cl aimed 

Date of the actual completion of the intemational search 
! 03 December, 1999 (03.12.99) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 

Fonn PCT/ISA/210 (second sheet) (July 1992) 



annex. 



later document published after the international filing date or 

pnonty date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to mvolvc an inventive step when the document is 
combined with one or more other such documents, such 
combination bemg obvious to a person skilled in die art 
document member of the same patent family 



Date of mailing of the intemational search report 

14 December, 1999 (14.12.99) 



Authorized officer 
Telephone No. 



y 



A. «^©JRt-54>»©^ (SI 



m (I PC) ) 



CT/JP99/05363 



Int. CI" C23C 2 6/0 0 



I n t. C 1 • C2 3C 26/0 0. . 



s:^mmmm^^An 1 9 2 6—1 996 

n^^m-'Ammmmm^m 1971—1999 

B:^m&mmmigim-'An 1994—1999 

s^mmmmm mm^m 1996—1999 



Y 



8M. 1 9 



9 5 (0 1. 08. 9 5) (^T ^V—fJ:l.) 
9 5 (1 4. 0 3. 9 5) (7r^y-7fcU) 



3.^. 1 9 



□ 



1 — 7 

1 — 7 



0 3. 12. 9 9 



0Jf:ffl#fF/f (I SA/j p) 
^{l#-^l 0 0-89 1 5 

- MM^=f-nmKmtmE.Ts 4*3 

«ia:PCT/I SA/2 1 0 (|g2-!-i?) (1 9 98^7^) 



1 4.1 2.99 



» * jE e 



4 E 



8 5 2 0 



03-3581-1101 PsISl 3424 



y 



V 



